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Hip-Joint Disease
By H. P. MALCOLM, M.CH.,
from the Belfast Municipal Hospital, Graymount
''lout;ii it may arise at any age, hip-joint disease is essenitially a disease of child-
hood, the majority of cases occurring- during the first ten years of life, and aftel-
the spine, the hip is the joint most frequently attacked by tuberculosis.
During the early years of life milk forms a large part of the diet, and probably
explains the frequeLncy of the disease in children, though statistics given by
different investigators of the relative frequency of infection by the bovine type of
bacillus vary greatly, from 2.7 per cent. up to 60 per cent. (Fraser).
The source of infection by the human type of bacillus is the presence in the house
of another person actively infected. Congenital infection may be disregarded,
though Fraser states that twenty cases of apparenit true congenital tuberculosis
have been reported.
Probably at most there is atn iniherited predlispositioni, and the disease is inaugu-
rated by transmission of the germ after birth. Trhe inifection may enter the body
either through th-e respiratory or the alimenitary tract. In adults the lungs are the
most frequently affected parts, the (lisease spreading sometimes to the bones. In
childreni surgical tuberculosis is the most commotn. The bacillus in these cases
enters by the alimenitary tract and settles first in the mesenlteric glands, or some-
times through the tonsil or carious tooth. Fraser states that in submaxillary gland
infectionl he has frequently demonstrate(d the bacillus in the pulp of decayed teeth.
lTubby believes that tuberculous dactylitis may result from (lirect infection of skin
wounds caused by crawling on (lirty floors. From the glands the infection is
carried to the joint by the blood-stream.
The disease is practically always attributed to anl injury, usually of minor degree,
and it is always difficult to say if this is a predisposing cause, or if a slight injury
which would ordinarily be forgotten is noticed because the joint is already becoming
abnormal. Certainly injury can have no effect on the distribution of bacilli from the
primary gland focus. It may, however, by causing vascular clotting in the bone
292anid excludinlg the protective fluids and cells, or by breaking down an encysted and
quiescent focus, encourage the development and propagation of bacilli which would
otherwise have been quietly done away with. The cause of the disease, therefore,
is the entry of the bacillus through the alimentary tract, infection of the associated
glands and spreadl therefrom by the blood-stream to the joitnt. The exanthemata,
influenza, bad feeding, and unhygienic surroundiings, by lowering the vitality, play
an important part in the development of the infection.
In the hip-joint the disease may begin in the syniovial membrane or the bone,
more frequently in the latter. The starting-point is usually in the under-surface of
the neck of the femur, near the epiphyseal cartilage, at the site of entrance of the
anastamosis between the synovial and the osseous vessels, but it may also be on
the surface of the acetabulum in the neighbourhood of the Haversian pad of fat.
At first the joint cavity is niot affected, or at most there is a slight synovial effusion,
and the symptoms are mild and intermittent. Soon the initial focus bursts into the
joint cavity, and there is an immediate exacerbation of all the symptoms, which
may be very acute and(i accompanied by severe pyrexia. All the constituent parts of
the joinit are then affectedl. Necrosis begins in the articular cartilage, the head of
the femur, and the acetabulum. 'Fhe head of the femur is eroded and distorted,
anid not inifrequently (lisappears completely. The roof of the acetabulum, where the
pressure is greatest, is gra(lually eaten away, successive buttresses of bone being
laid down by nature's efforts to reconstruct the cavity, so that when finally the
disease is arrested the femur lies at a higher level and the limb is shortened.
Shortening also occurs from softening of the ligaments and actual dislocation of
the head of the femur, from interference with growth, and from destruction of the
head and neck of the femur. Occasionally the floor of the acetabulum is destroyed
and the head of the femur penetrates into the pelvic cavity. Abscess formation is
frequent, the swelling appearing at the outer and anterior aspect of the joinlt
between the sartorius muscle and the tensor fasciae femoris.
Other situations where the abscess may point are the adductor region, posteriorly
below the lower border of the gluteus maximus, and, if the acetabulum has been
penetrated, the pus may burrow up into the iliac fossa, simulating psoas abscess,
or down to the ischio-rectal fossa. In the last instance the rectum may be per-
forated atndl facal matter be discharged through the sinuses.
In fatal cases death is usually (lue to prolonged toxaemia or aniyloid disease
following secondary infection, or to meningitis. In my experience, spread of the
infection to the lungs has been very rare.
The symptoms are too well known to be mentioned at any length. Briefly, they
are, pain, ofteni referre(d to the knee; limp, varying degrees of rigidity due to
protective muscular spasm, wasting of muscle, abscess formation, and the three
stages of deformity. First, abduction, flexion, and external rotatioll, with apparent
lengtheninig; next, flexioni, adduction, and internal rotation, witlh apparent shorten-
ing; and finially, adduction, flexion, and internal rotation, with real shortening due
to one of the causes mentionied above.
In a fully developed case the diagnosis is simple, but in the early stages, when
the focus of disease is still small and localized, it is by no means easy. There may
295)only be a little discomfort and stiffness, most noticeable in the mlorning, and wearing
off during the (lay, and X-ray may reveal nlo chanige. WVell-miarlked muscular spasm
is a sign wvhich cannot be missed, but even in the early stages of the disease there
is some spasm, ancl it is important to be able to recognize its presence. A slight
degree of spasm can be demonistrate(d by the rotationi test, whleni coar-se movements
of the joint ima) give no informationi. Io test the external rotator muscles, place
one hand( on the anterior superior spine of the affected side, with the other hand
grasp the knee firmly, and gently and slowly rotate the limb inwards until it will
go no farther. Having reachl the limit of movement, with a short, sharp jerk of
the hand try to rotate the limb a little farther. If there is no spasm, nothing
happens, but if spasm is present, thc muscles resenit the last movement and give a
quick contraction. As the limb is firmly held andl cannot move, the force of the
contractioni is transferre(d to the pelvis, and the anterior superior spine can be felt
to rise suddenly uncler the lhand. By placing otne hanid onl the opposite anterior
superior spinc and rotatitng the limb outwards, spasm of the ilnternal rotator muscles
can in the sanmc way be dletected. This is the most delicate test for spasm. Minor
spasm of the flexor muscles is most easily detected by placing the child's pelvis on
the edge of a table and allowing the lower limbs to hang over; if spasm is present,
the affected limb will hang at a slightly higher level than the sound limb. I am
firmly convinced that symptoms, however slight, referred to the hip-joint in a child,
provided that no definite (diagnosis can be made, should be treated as tuberculous.
At this stage cure may be only a matter of months, but if the disease is allowed
to develop it becomes a inatter of years.
TIwo other chronic conditions which occur in children, and which may lead to
an erroneous diagnosis of tuberculosis, are slipped epiphysis and Perthes' disease.
Slipped epiphysis occurs between the age of ten and seventeen, usually in males.
Pain and spasm are present, but the patient stands with the limb slightly adducted
and rotated outwards, in contradistiniction to any of the attitudes assumed in
tuberculosis. If the epiphysis has already slipped, there will be half an inch of
shortening, a conditioni wlhich cannot be present in the early stage of tuberculosis,
anI an X-ray photograplh will dispel all doubt.
It should not be forgotten, however, that slipping of the epiphysis may be a
gradual and not a sudclen event, anid the patient may come for examination at a
stage when X-ray reveals no change. This is well shown in figures IA and 1B.
A boy aged fifteen came complaining of limp and pain. On examination some spasm
was found, but X-ray revealed nothing abnormal, and he was kept under observa-
tion as a possible case of hip-joint disease. rhree months later (fig. IB) an X-ray
showed a slipped epiphysis, and accounted for the symptoms.
Perthes' disease occurs between the ages of five and ten, and( is more common
irn males. In this condition also, limp, pain, and spasm are present, but the
limitation of movement cause(d by the spasm affects most the movements of
abduction and internal rotationi,
- hile in hip.^joint d-isease all movements are
affected. The child holds the limb in a position of slight flexion and adduction, a
deformity which is not present in hiip-joint disease until the later stages, and the
X-ray appearances are quiite (listinctive. (Fig. 2.)
296Tlle head of the femur is flattened and broadened, and its structure irregular
Pnd fragmented in appearance. The neck is thickened so that the continuation of its
iower border may pass below the upper border of the obturator foramen instead
of being continuous with it. The roof of the acetabulum, according to Calot, is
more oblique than normal, and shows a woolly and irregular appearance. The latter
is not of much help in the diagnosis, as in children of seven to twelve years of age
ati irregular-fringed appearance of the upper part of the acetabulum may normally
be present.
In hip-joint (lisease X-rays, though not of great value at the onset, are of the
utmost importance during the progress of the disease for estimating the effect of
treatment and deciding when cure may be presumed to have taken place. When
studlying X-rays of the hip-joint, there are some normal appearances which should
bc kept in mind. The head of the femur begins to ossify in the tenth month, and
does not assume its semi-circular shape until the third or fourth year. Some
translucency between the head and neck at the lateral and medial terminations of
the epiphyseal line is normal. The acetabulum is formed by all three pelvic bones,
and is not completely osseous until the seventeenth or eighteenth year. The
cartilaginous junction between the pubis and the ischium is not visible in X-rays,
but that between the ilium and these two bones is seen as a clear linear area
dividing the acetabulum into an upper and a lower part. The roof, posterior wall,
and floor of the acetabulum are visible, but the anterior wall is not. In the ilium
over the roof of the acetabulum there is sometimes a brighter area, which is normal.
In examining an X-ray for disease, one should note, first, if the outline of the bones
is clear and regular: any interruption and raggedness means necrosis; secondly,
the cancellous tissue should be examined for isolated areas of translucency or
general loss of detail as compared with the sound side; and, lastly, the position of
the head of the femur, whether normal or displaced, a point easily missed in
children. There are three indications that the position of the head is normal. With
the limbs in the straight position and the feet vertical, a continuation of the clear
line caused by the cartilaginous junction of the pubis and ilium meets the mid-point
of the osseous nucleus of the head of the femur; the termination of the inner
margin of the neck is at the lower border of the acetabulum; and a production of
the curved lower line of the neck coincides with the upper border of the obturator
foramen.
At the onset of hip-point disease there is likely to be no X-ray change. Later a
diffuse atrophv of structure in the head and neck is characteristic of the synovial
type. In the primarily osseous form, the first appearance is a translucent area or
areas in the neck, surrounded by normal bone. (Fig. 3.) As the disease develops,
the later changes are the same in both types: progressive destruction of the head
and neck of the femur with widening upwards of the acetabulum, or dislocation.
(Fios. 4, 7, and 9A.)
In fig. 5 an interesting and rare condition is seen-penetration of the base of
the acetabulum by the head of the femur, called "protrusio acetabuli" by K6hler,
and "arthrokatadysis" by Jenner. According to K6hler, twenty cases have been
described. He has found it after typhoid and in healed tuberculosis. It has been
297attributed to abnormal gout, tabes, interruption of growth, ostitis deformans
jLvenilis, and gonorrhoea. In this X-ray the process is seenl: during its development
the head of the femur has penetrated into the pelvis, and a newv floor is being formed
to the acetabulum-i, but is not yet complete. I believe this case is tuberculous.
Mercer in his book has publishe(d a series of plhotographs showing the (levelopment
of this cotn(lition in a case which he also attributes to tuberculosis.
The most importanit function of the X-ray is the help which it gives in deciding
when a cure has beeni effected, though the only absolute test is that of time. In
looking for evidenice of cure, one must distinguishl between calcificationl and ossifi-
cationi. After a time many joints show massive nev formation which is billowy
and structureless in appearanice. (Fig. 6.) TIhis is (lue to (leposit of calcium in the
(liseasedl tissuLes, and( is not a sign of cure. If function is resumed in such a case,
there will be further collapse of the bone andc probably recrudescenlce of the
(lisease. In a curedl case with true ossificatioin this billowy appearance is absenit, the
bones are (lense, andl (letails of structure can be seen. (Fig. 7.)
I used to think that when X-ray shoxved definiite evidence of necrosis in the
bones, a st6ff joint was inevitable. I find that this is not the case, and that a iiumber
of patients in whom there was extenisive joint destruction lhave regained excellent
movement. (Figs. 8, 9A, and 9B.)
The mortality given by differenit authorities varies greatly. Huisnians at
Heidelberg gave a mortality of forty-six per cent. for non-operative, and fiftyT-eight
for operative cases. Bruns gave twenty-three per cent. in non-suppurative anld fifty-
two in suppurative cases. In this country the mortality was much lower; ten to
eighteen per cent. were the figures given by Fraser. Recently the New York
Orthopedic Hospital gave the following end-results in one hundred and fifty cases.
Twenty-four per cent. had died; in forty-seven per cent. the disease was active;
in twenty-seven per cent. quiescent, and two were free from symptoms and had
useful movement. Pattison out of three hunidredl patients had fifty-five per cent.
with mobile joints.
During the ten years from 1921 to 1931 I clisclharged thirty-eight cases, all of
whom had been treated conservatively. Three of these (lied, a mortality just under
eight per cent. One was discharged improved, and one with incurable deformity.
Thle remaining thirty-three were discharged as "disease arrested," ancl at the last
itnvestigation in 1932 it was found that one hadl (liedI of appendicitis and thirty-two
were still well. The times which had elapsed since discharge were as follows
Nine had been discharged under one year, two over one year, two over two years,
two over three years, three over four years, four over five years, four over six
years, four over seven years, and two over eight years. These figures may not be
final, and some of the more recent cases may still relapse. Ten (that is, twenty-six
per cent.) of these cases had full movement. This number might be greater, as a few
did not come for examiniation, but were traced by the visiting nurses and stated to
be well.
The general treatment of surgical tuberculosis-fresh air, and a nutritious and
well-balanced diet combined with rest-is well known to everyone. This enables
298the patient to overcome the infection, and it remains for the surgeon to deal with
abscesses, to prevent deformities, or to correct, as far as possible, deformities
which have already arisen. Many things have been tried, but I do not think there is
any medicinal or biological treatment of proved value. Bone regeneration is slow,
and time is essenitial. It is one of the most important factors in the treatment, an(d
the factor which is most often stinted, mainly owing to the insufficient hospital
accommodation for this type of case. Children with surgical tuberculosis should be
sent to an institution to be brought up, just as healthy children are sent to a
boarding-school. Unfortunately, this is at present only possible for a few.
On diagnosing a case of joint tuberculosis, it is wise to impress on the parents
at once that cure will be a matter of some years, otherwise one is constantly
worried an(d may be persuaded into relaxing treatment too soon.
Ihe points to be considered in the conservative treatment are :-- The abscess,
extension by weight and pulley, fixation of the joint without extension, and con-
valescence.
As long as a cold abscess is niot enllarginig and approaching the surface, it should
not be interfered with. When it has approached the skin, however, the case is
different, ancd every attempt must be made to avoid secondary infection, which
greatly increases the gravity of the disease. If when the patient is first seen, the
skinl is inflamed, thin, and obviously going to break, it is best to make an incision
as small as is compatible with emptying the abscess. A small clean incision is less
likely to become infected than a jagged burst.
When secondary inifection occurs in a closed abscess, as it sometimes does
througlh the blood-stream, drainiage is indicatecl. For the uncomplicated cold
abscess whiclh is approachlinlg the skin, aspiration is the best treatment, and is of
benefit even if the skin breaks down later. A patient in whose abscess a sinus
forms without previous treatment, often develops a marked toxaemia and pyrexia,
while the patient whose abscess has been aspirated repeatedly for some time does
niot as a rule do so. TIhe reason probably is the state of the abscess wall, which
consists mainly of sloughing tissue, and presents no barrier to invading organisms;
while the abscess which has undlergone repeated aspirations has been enabled to
line its walls with granulation tissue, which is well known to be strongly resistent
to infection. WVhen the contents of the abscess are too thick to pass through the
aspirator, an injection of one part thymol, two parts camphor, and three parts
ether, may liquefy the pus sufficiently to allow of aspiration. If aspiration fails, a
small incision may be made, the abscess cleaned out, and the incision closed. It
will usually heal, and if the cavity fills again, as it frequently does, the new
contents are fluid and can be easily aspirated. In aspirating, a point in the skin
some distance from the swelling should be chosen, anaesthetized by a local anes-
thetic, and a small opening made with a fine tenotomy knife for the reception of the
aspirating needle. When an aspirator is introduced through the whole skin, the
force which has to be used destroys all delicate sense of touch and direction, and
it is more painful to the patient. If aspiration be performed through the skin
immediately over the abscess, a sinus will almost inevitably follow.
Extension by weight ancd pulley is indicated at first in all cases. If there is no
299deformity, the limb is placed in the position of about thirty degrees of abduction.
When deformity is present, traction is applied in the line of the deformity, and as
spasm diminishes the limb is gradually brought into the extended and abducted
position. If the limb is finally shortened and the joint stiff, abduction minimizes
the disability. The period for which extension is continued (lepeil(ls uponl the
progress of the case. In early cases witlh no bone destructionl a mobile joint is to be
hoped for, and extension is continued until all spasm, as shown by the rotation test,
has disappeared. The patient is then kept in bed without any apparatus, and if
there is no return of spasm after a month or two, is allowed up for gradually
iticreasing periods. The instruction sometimes given, that extension should be con-
tinued until all pain has disappeared, is quite erroneous. Pain nearly always disap-
pears rapidly under the influence of efficient extension, and its absence is no indica-
tion of the progress of the disease. When disintegration of the joint is present,
extension should be applied until the deformity has been reduced, and maintained
until all symptoms have subsided. Then, if one decides that a stiff joint is unavoid-
able, the limb should be placed in plaster of paris from the toes or knee to the axillke,
and the joint kept fixed until consolidation of the bone is complete. A plaster case
which does not extend well on to the chest-wall will not keep the joint abducted.
I am now continuing extension for longer periods, and using plaster less, since
finding that some apparently hopelessly disorganized joints in children eventually
recover a useful range of movement.
When the joint has become permanently stiff, the ankylosis is always fibrous in
uncomplicated cases, but frequently bony in those who have had secondary infection.
The latter, therefore, though more dangerous from a survival point of view, may
give a better result, as in fibrous ankylosis the limb may adduct again, even after
complete cure, and require sub-trochanteric osteotomy. Hibbs arthrodesis is
designed to prevent this. In it the great trochanter is separated from the femur,
turnecl up and inserted into the pelvis just above the acetabulum; it fuses with the
pelvis and the neck of the femur, forming a bony ankylosis. Its function is to
prevent deformity and supply an internal splint, and it should not be performed
until the disease is quiescent.
Operation during the active stages is likely to reveal a soft and porous bone
useless for grafting purposes.
At the conclusion of recumbent treatment, the stiff joint should be protected for
a year or more from weight-bearing, either by a patten on the sound foot and
crutches or by a walking caliper. The duration of the whole treatment will be three
to five years or more.
There are many varieties of fixation apparatus and methods of extension. The
simplest is that shown in fig. 11. A long Liston splint with a foot-prop is applied to
the sound side to keep the patient flat, and a bandage and webbing extension to the
affected limb. A layer of soft crepe bandage is first applied over the skin, a length
of upholsterer's webbing is then laid along each side of the limb and fixed by a
figure-of-eight bandage of crepe or flannelette from three fingers breadth above the
maleoli to the groin. This will take up to nine pounds extension, a weight which
is seldom necessary, as one pound per year of age up to about seven is usually
300sulFficient. Tlhe extensioni lhas to be reapplied about twice weekly, and for that
reason it is useless in the treatment of fractures. Sometimes when the bandages
are not firmly eniough applied they slip a little, and irritate the skin just above the
patella. An a(lhesive extenisioni canl then be used for a few (lavs until the skin is
nlormal againl. Adhesive extcnsions cannot be use(d for the prolonged periods
necessary vithout causing still more serious irritation of the skin.
With the extension no splint is necessary for the affecte(d limb, which merely
lies flat oni the bed, and is held abducted by the weights. When flexion is present
the simplest splint is an incline(d plane of wood, which can be lowered gradually as
spasm subsides, andl discarded when the limb comes down to the bed.
At one time there was much difference of opinion in regard to operative versus
inon-operative treatment. For some years conservative treatment has been regarded
as the best treatment, but now again there is a tendency on the part of some
surgeons to resort to operationi. Bankart believes that the disease always starts
in the pelvis, and is doubtful if it is ever cured permaniently by conservative
methods. He is trying complete excision of the acetabulumn anid the upper end of
the femur. His first niine cases did well, an(d the next two died, an immediate
rnortality of eighteen per cent. 'I'he operation is severe, requiring blood transfusion,
and some years must elapse before its relative value can be assessedl.
The Treatment and Prognosis of Acute Osteomyelitis
By IAN FRASER1, M.D., M.CH., F.R.C.S.ENG., F.R.C.S.I.,
from the Belfast Hospital for Sick Children
OF the surgical treatment of ostcomyelitis in the acute stage, as itn other phases of
everyday life, the fashion is constantly changing.
It is doubtful if, with all changes in technique, more lives are saved or the period
of illness in an individual case is reduced. At times the onlv motive might almost
appear to be as in Tennyson's King Arthur: "Lest one good custom should corrupt
the world." The pendulum keeps swinging from, on the one hani, the side whichl
advocates doing as little as possible to an acutely ill patient, to, on the other, the
side whose motto is: Do as much as possible at the first operation, so that the long,
tedious convalescence and period of discharging sequestra will be very much
shortened. Pus is present in two places-(I) under the periosteum, and (2) in the
medullary cavity. The former probably causes the tenderniess and the bone
destruction chiefly, and the latter the deep-seated pain and the toxaemia. The two
are in communication by very small channels through the substance of the bone.
The least that can be done in an acute case is a lonig and deep incision down to
the bone through the periosteum. Subperiosteal pus thus escapes and drains well;
and the internal pus slowly makes its way to the surface through minute channels
in the bone.
The bone deprived of its periosteum is dead, and will later be separated from the
living along a line of demarcation.
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FIG. la.
Boy aged fifteen. Pain limp, and slight spasm of hip. No X-ray change.
FIG. lb.
The same boy three months later. X-ray shows slipped epiphysis.Mr. Malcolm's Paper
FIG. 2.
Perthes disease. The head of the femur is flattened, broadened, and
fragmented. The neck is thickened, and its lower border produced would
pass below the upper border of the thyroid foramen.
FiG.. 3.
Hip-joint disease in a girl aged ten years. Onset, February, 1932. X-ray
taken August, 1932, shows translucent tuberculous foci in the neck of the
femur. The head an(d acetabulum are not yet affected.Mr. Malcolm's Paper
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FIG. 6.
X-ray of a boy aged thirteen who has been under treatment for eight
years. Massive calcification is present, but true ossification is incomplete.
FIG. 7.
X-ray of a boy aged nine who has been under treatment for seven years.
The acetabulum is much enlarged, and the great trochanter has fused
with its upper border. Compare with Fig. 6. Ossification is present as
opposed to mere calcification, and the structure of the bone is becoming
visible.
IMr. Malcolm's Paper
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FIG 8
X-ray of a girl aged eleN'en who is also suffering from spinal caries, and
who has been under treatment for five years. The acetabulum is enlarged
upwards and the head of the femur has disappeared. Disease is arrested,
and the opposed bony surfaces have become smooth, allowing nearly
ninety degrees of free and painless movement.Mr. Malcolm's Paper
FIG. 11.
Extension applied to the right leg by webbing and banldages. A footpiece
of three-ply wood serves to keep the foot vertical, to keep the heel off the
bed, and the bedclothes from resting on the toes. A long Liston splint
with a footprop is applied to the sound side to keep the patient in position.Mr. Malcolm's Paper
FIG 9a
X-ray taken in 1921 of a girl aged eight years, showing rarefactioni
amounting almost to cavitation in the head, neck, and great trochanter,
and partial dislocation. Five years' treatment in hospital. She also had
lumbar caries, dactylitis, and dlisease of a rib. In all four situations there
was abscess formation.
MP
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X-iay taken in 1933 of the same girl shown in IFig. 9a. The neck of the
femur is shortened, but the structure of the bone is normal and the head
has maintained its sm-ooth convexity. There is full movement in every
direction, and in spite of about two inches shortening she walks without
any noticeable limp. Photographs of this girl on admission and on
discharge are shown in Figs. lOa and 10b.Mr. Malcolm's Paper
Fi. 10a.
On admiiissioni, 1921. Hip-joint disease, spinal caries, dactylitis, and
disease of a rib. The hip is rigid in the adducted and flexed position.
FiG. 1Ob.
The same girl- on disclharge, 1926. There is full mobility of the hip. All
lesions are healed.